Most primate species produce offspring that are altricial and highly dependent upon caregivers. As a consequence, a host of developmental trajectories can be dramatically altered by variation in early experiences. We review the impact of early social experiences (in both experimental models and natural contexts) on developmental profiles in three species of nonhuman primates: marmosets, squirrel monkeys, and macaques. Graded exposure to early-life social adversity (ELSA) produces short-to long-term effects on multiple developmental outcomes, including affect, social behavior, cognitive and attentional processes, and in the neural substrates that underlie these sociobehavioral traits.
Introduction
It is scientific and biomedical dogma that exposure to adverse early environments leads to a host of altered biological and behavioral processes, many of which can place organisms at risk for lifetime dysfunction and disease. Given the delayed neurological development and the extensive reliance on caregivers early in life, primates represent a taxon in which the absence of, unpredictability in, and even subtle variation, in early caregiving would be expected to leave neural and behavioral fingerprints on a host of developmental outcomes. We will compare the outcomes of experimental models of early-life social adversity (ELSA) vs. natural variation in ELSA to understand the relative utility of such models in psychiatric and evolutionary research. In this review, we focus on recent findings from nonhuman primates that characterize the ways in which ELSA profoundly shapes subsequent social behavior, emotional processing, and cognition, and alters the neural substrates for the canalization of these traits.
Models of early life social adversity in nonhuman primates
Three approaches are utilized to evaluate the impact of ELSA on developmental outcomes in nonhuman primates. The first involves chronic rearing of offspring in suboptimal rearing environments (SOR) that depart from species-typical norms (e.g., rearing in a nursery vs. rearing with the mother; variable foraging demand on mothers). The second approach exposes young primates to unpredictable short-term separations (STS) from caregivers. The third approach takes advantage of normative variation (NV) in early interactions with caregivers. These strategies are characterized in Table 1 . Sufficient data for review are available on three taxa of primates-macaques (Macaca spp.), squirrel monkeys (Saimiri sciureus), and marmosets (Callithrix spp.), and important features of social structure and early offspring care in these species are highlighted in Box 1. Below we review the impact of ELSA on six major developmental outcomes.
Developmental outcomes Affective behavior
Affective behavior encompasses emotional responses, including distress, fear, and anxiety. Though affective behavior also encompasses positive emotional states, the extant literature focuses primarily on the effects of ELSA on negative affect. Defining and assessing affective behavior in primates is complex and must take into account species-typical behavior. For instance, anxiety behavior is characterized by yawning and scratching in rhesus [1], dorsal contact levels and food consumption in squirrel monkeys [2] , and heightened locomotion and contact calling in infant marmosets [3] . ELSA has been implicated in affective expression in nonhuman primates both in infancy and in adulthood. Macaques reared in sub-optimal mother-only conditions show higher fear and anxiety responses to a stress-inducing challenge than those from rearing conditions in which multiple adults and peers are present [1] . These affective responses, also characterized by pronounced behavioral inhibition, in SOR-exposed macaques persist well into adulthood [4] . Some behavioral effects of ELSA may not be long lasting, as macaques that experienced STS as infants displayed normative behavioral reactivity when placed in short-term social isolation as adults [5] . ELSA alters distress behavior and vocalizations in both macaques and marmosets. Adolescent macaques exposed to ELSA exhibit enhanced 
